Characterization of an exo-chitinase from a Citrobacter strain isolated from the intestine content of large yellow croakers.
We isolated bacterial strains with chitin-degrading activity from the digesta of large yellow croakers (Pseudosciaena crocea) fed with chitin-enriched trash fish, and characterized potential chitinases thereof. Chitin-degrading strains were screened with colloidal chitin agar from the digesta of P. crocea fed with trash fish. The chitinase gene (chi-X) was cloned and expressed in Escherichia coli, and the enzymatic properties of the chitinase (CHI-X) were characterized. A Citrobacter freundii strain with chitin-degrading activity was isolated. The chitinase gene encodes a protein containing 493 amino acid residues, with a proposed glycoside hydrolase family-18 catalytic domain. CHI-X could hydrolyze colloidal chitin. The optimal pH for CHI-X was 4.0 at optimal temperature (60 ℃). CHI-X was active over a broad pH range, with around 90% of the activity maintained after incubation at pH between 3.0 and 11 for 1 h. The enzymatic activity of CHI-X was stimulated by Mn2+, Li+, and K+, but inhibited by Ag+. The enzyme was stable after treatment by proteases and grouper intestinal juice. CHI-X hydrolyzes colloidal chitin into GlcNAc and (GlcNAc)2. Furthermore, an synergic effect was observed between CHIX and ChiB565 (a chitinase from Aeromonas veronii B565) on colloidal chitin. CHI-X from intestinal bacterium may be potentially used as feed additive enzyme for warm water marine fish.